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ABSTRACT 
International Journal of Exercise Science 12(3): 581-589, 2019. Women who are pregnant report 
receiving little or no advice about physical activity during pregnancy from their obstetric provider. The purpose of 
this study was to assess the effectiveness of an evidence-based educational brochure on both immediate and two-
week retention of knowledge about exercise during pregnancy. Thirty-two women of childbearing age (age: 25.0 ± 
4.0 years, body mass index: 29.5 ± 6.5 kg/m2, 93.7% Caucasian, 83.4% had at least some college) completed a survey 
before exposure to an evidence-based educational brochure regarding exercise during pregnancy. Post surveys 
were taken immediately after viewing the educational brochure and again 2-weeks later. After exposure to 
educational brochures, survey scores on both surveys were significantly higher immediately-post and two-weeks 
post compared to baseline survey scores (Survey 1 (assessing beliefs) – pre: 79.2 ± 8.9%, post: 92.6 ± 7.4%, 2-weeks 
post: 92.0 ± 6.5%, p < 0.001; Survey 2 (assessing knowledge) – pre: 65.3 ± 16.4%, post: 81.3 ± 14.9%, 2-weeks post: 
78.8 ± 12.4%, p < 0.001). No significant differences detected between immediate post and 2-weeks post for either 
Survey 1 (p = 0.72) or Survey 2 (p = 0.52); suggesting the information was retained. An evidence-based educational 
brochure is effective for improving and retaining information 2-weeks later regarding exercise during pregnancy. 
However, replication studies in more diverse populations are needed to confirm the results of this pilot study. The 
long-term goal for this line of research is to urge health care providers to consider providing patients with 
educational information in order to improve knowledge and patient-provider communication on this topic. 
 




Unhealthy lifestyles and obesity are issues continuing to increase in prevalence among women 
of childbearing age (15). Women tend to become less active during pregnancy (3). This can lead 
to an increase in complications (9) such as excessive weight gain, gestational diabetes, joint pain, 
and a potentially more difficult labor/delivery (19). All can have short (25) and long-term 
consequences, such as increased likelihood of developing diabetes or coronary heart disease 
(20). Further, exercising for 30 minutes per day, at least three times a week, can have substantial 
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benefits, similar to those observed from exercise in non-pregnant populations (1, 16), and these 
benefits may also have a positive influence in infant health (14, 17).  
 
Currently, there is insufficient education on the importance of exercise during pregnancy being 
provided to women of childbearing age, leading to misconceptions about the topic (7). Some 
authors have emphasized the effect that self-perceived physical restrictions and limitations had 
on a mother’s lack of exercise; thus, misconceptions can have a significant influence on whether 
or not a woman chooses to participate in exercise during pregnancy (22). Pregnant women are 
not only unaware of the benefits of exercise during the prenatal period, but many women believe 
that exercise is not safe (7). In addition, many physicians are failing to properly educate women 
on the guidelines and precautions related to exercise during pregnancy (18, 21, 22, 26); thus 
further contributing to the problem.  
 
The means to motivate women to exercise during pregnancy need to be further explored. 
Currently, women are lacking proper knowledge on the importance of exercise both during 
pregnancy and postpartum. Women of childbearing age, especially those who are in the process 
of considering have children, need to be properly informed of the evidence-based benefits and 
guidelines regarding exercise during pregnancy. A previous study demonstrated that the 
educational brochure can influence beliefs and increase knowledge (27); however, whether or 
not this information would be retained over time is still unknown. Two-weeks was chosen as 
previous studies have used this time interval to assess retention, as well as the fact that the 
process of forgetting slows down after 2 weeks (2, 11); thus, we suspect that the 2-week retention 
may represent longer term retention as women become pregnant in the months and years 
following exposure to educational materials. Additionally, the retention of this information, if 
the educational brochures are used clinically early in pregnancy (a future direction of this 
project), it is reasonable to believe the impact of the brochures would be sustained throughout 
a pregnancy, or at least between visits with a health care provider. The ability to read the 
brochure and allow the material to alter beliefs and knowledge is critically and clinically 
important. Thus, the purpose of this pilot study is to assess the effectiveness of an evidence-
based educational brochure on both immediate and 2-week retention of knowledge about 





Thirty-two women of childbearing age (18-40 years old) participated in the study (n = 32, age = 
25 ± 4.0 years). Demographic characteristics can be found in Table 1. Women were mostly 
educated (83.4% had at least some college) and Caucasian (93.7%), with a mean age of 25.1 ± 4.0 
years and a mean BMI of 29.9 ± 6.7 kg/m2. Women who were currently pregnant and women 
who were personal trainers or Exercise Science majors were excluded to avoid biasing data. 
Recruitment of these women was conducted through emails, personal contacts, and various 
forms of social media. All participants read and signed the University’s Institutional Review 
Board approved informed consent. 
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Table 1. Participant demographic characteristics. 
Variable Mean ± SD or # of women (%) 
Age 25.1 ± 4.0 
Body Mass Index (BMI) (kg/m2) 29.9 ± 6.7 
Number of children 0.6 ± 0.9 
Education  
     High school diploma 
     Technical/Trade/Vocational 
     Some college 
     College degree 








     Caucasian 




Physical Activity Level  
     None 
     Once a week 
     2-3 times/week 
     4-5 times/week 









Via email, participants were sent the online demographic survey through Qualtrics (Provo, UT). 
This online demographic survey was given to provide a basis of information regarding the 
participants’ age, profession/major, exercise habits, number of children (if any), and their 
current level of exercise.  
 
Then, two multiple choice online surveys were administered to evaluate viewpoints and 
knowledge related to exercise during pregnancy among a sample of the population. Survey 1 
was perception-based, consisting of 19 questions measuring level of agreement with a 1–5 Likert 
scale (assessing beliefs, strongly disagree to strongly agree). Survey 2 contained fact-based, 
multiple-choice questions with only one of the four options being the correct response. Survey 
2 only covered information presented in the brochure (assessing knowledge). Survey questions 
were adapted from previous studies (6, 8, 24). Once these were completed, the participants were 
emailed an evidence-based, educational brochure and post-surveys. The evidence-based 
educational brochure is adopted from Gaston and Prapavessis (8) who demonstrated 
educational materials motivate pregnant women to exercise as well as alter their beliefs about 
physical activity during pregnancy (8) and is included in Figure 1. Post-surveys consisted of the 
exact same surveys taken prior to exposure to the educational brochure. Brochures and surveys 
were adapted from previous studies to reflect the most recent American College of Obstetrics 
and Gynecology guidelines (7). 
 
The participants were prompted to review and complete the attached materials in the order 
previously described. The email asked the participants to be focused during the educational 
portion of the study to allow for honest answers on the post-surveys. Looking up answers and 
referring back to material was strongly discouraged. Two weeks later, all participants were 
emailed the same surveys. The brochure was made unavailable for review at that time in order 
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to prevent participants from using it to complete post- surveys. Participants were made aware 
that they would be surveyed a 2-weeks after exposure to educational materials, and participants 
were never informed of their “scores” on the surveys. 
 
 
Figure 1. Educational brochure. 
 
Statistical Analysis 
A repeated-measures ANOVA (RM-ANOVA) was used to compare pre-survey scores with both 
post-survey and two-week post survey results. Post-hoc testing was used to compare multiple 
performances for both surveys from baseline to both immediate and two-week post survey. All 
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analyses were conducted using SPSS software (Version 24, SPSS, Inc., Chicago, IL). Statistical 
significance was defined as a p-level less than 0.05 and partial eta squared was calculated to 




Table 2 displays the average performance for both Surveys 1 and 2 at all time points. Figure 2 
displays the average scores (as a percent) for Survey 1. Figure 3 displays the average percent of 
scores for the results of Survey 2. When employing a repeated-measures ANOVA (RM-
ANOVA) pre-survey scores were significantly lower than both post-survey and two-week post 
survey scores (F2,30 = 19.71, p < 0.001) for Survey 1, as well as Survey 2 (F2,30 = 8.853, p < 0.001). 
Post-hoc testing for multiple comparisons showed that performance was significantly improved 
for both Surveys from Baseline to immediate post (p < 0.05). However, no significant differences 
were found between Immediate Post to 2-weeks Post for either Survey 1 (p = 0.72) or Survey 2 
(p = 0.52), suggesting the information was retained after the 2-week hiatus. 
 
Table 2. Performance on surveys. 
 Survey 1 (Beliefs) Survey 2 (Knowledge) 
Baseline (% correct) 79.2 ± 8.9 66.3 ± 16.4 
Immediate-Post (% correct) 92.6 ± 7.4a 81.3 ± 14.9b 
2-Weeks Post (% correct) 92.0 ± 6.5a 78.8 ± 12.4b 
arepresents significant difference from baseline Survey 1 
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The results of the current study demonstrate significant increases in knowledge after exposure 
to an evidence-based educational brochure regarding exercise during pregnancy. Not only was 
an increase in knowledge shown, but also the retention of the material held 2-weeks after initial 
exposure to the material. These results support the hypothesis that two weeks after exposure to 
educational materials, women of childbearing age will have increased knowledge and altered 
beliefs about exercise during pregnancy. These results demonstrate that not only did the 
educational brochures influence beliefs and increase knowledge, but these changes remained 
two weeks later, as the 2-week scores were almost identical to the post-survey scores.  
 
To the best of the authors’ knowledge, this is the first study to test the effectiveness of evidence-
based brochures on knowledge and beliefs of exercise during pregnancy including retention 2-
weeks later. Many women have misconceptions about exercising while pregnant (7), and are 
misinformed by believing the risks outweigh the benefits. Exercising while pregnant prevents 
many serious health conditions (9, 19, 20, 25), while also improving self-image and confidence. 
A previous study demonstrated that educational brochures may increase knowledge and 
influence beliefs about exercise during pregnancy (20). However, it is unknown whether women 
retain the information and whether beliefs are truly altered over time after simply exposing 
women to educational brochures. The findings of the current study clearly demonstrate that 
after being provided with a brochure containing evidence-based information on benefits of 
exercise, participants retained the knowledge over a short-term period. These results suggest 
that brochures may be a clinically useful tool to influence beliefs and improve knowledge as 
women in the study were easily able to obtain this information over a 2-week time period. 
Because exercise habits rely heavily on motivation to exercise (5), and enhanced knowledge 
about the benefits of exercise during pregnancy could provide additional motivation to be 
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women. In addition, the Health Belief Model suggests that attitudes and beliefs (and thus, 
changes in these) are strong predictors of behavior (10). The Health Belief Model suggests that 
increasing perceived benefits and decreasing perceived threats to health can alter behavior (10), 
which is what this study attempts to do by educating women on the benefits of exercise during 
pregnancy while debunking some common fears about exercise during pregnancy.  
 
Based on our findings, it could be beneficial for doctors’ offices and pregnancy clinics to consider 
making these brochures available to their patients. Making this information easily accessible to 
women in waiting rooms, restrooms, nursing rooms, or anywhere women frequently visit could 
give the chance to change exercising habits before having a child. Making the choice to continue 
to exercise during pregnancy can lead to less medical complications down the road for both the 
mother and the child (12). The reduction in risks could also contribute to a reduction in health 
care costs, which is certainly of great importance.  
 
A potential limitation is that testing after exposure to maternal not only enhances learning but 
also increases retention of the material (13) and that the more that people are tested or evaluated 
on material they have presented, an improvement in retention is exhibited (4). Therefore, the 
immediate post-testing may have had an impact on the 2-week retention of survey scores. If our 
brochure were to be used in a clinical setting, immediate post testing would not be performed; 
therefore, it is plausible the 2-week retention would not be as strong when used in the ‘real 
world’. In addition, the time period in which these participants were studied was very short (2 
weeks), so it is difficult to generalize to a longer period of time. However, it is important to note 
that the information the participants were exposed to was retained over a 2-week period and 
that it is reasonable to believe that retention at two weeks may predict longer-term retention as 
forgetting slows down after 2 weeks and similar models have been used in other retention 
studies (2,11). An additional limitation is that during the immediate post-testing, there was no 
way to ensure participants did not look back at the educational brochures; however, participants 
were strongly encouraged not to. For the 2-week post-testing, participants were no longer able 
to access the brochure. A final limitation is that the women who participated in the study were 
mostly young, educated, Caucasian women; thus, our results should not be generalized to the 
general population. Further, our cohort was more active than the general population, so it is 
possible baseline surveys were higher among our cohort. Additional studies in less-active 
cohorts are warranted as this population may have more to gain from an educational brochure 
on physical activity during pregnancy. However, we feel confident our results are meaningful 
as this exercise during pregnancy myths pervade our culture. If we can influence beliefs and 
increase knowledge among an educated group, we feel that these results would likely be even 
more pronounced among other, less educated women. This pilot study sets the groundwork for 
other researchers to do replication studies in other populations. 
 
Therefore, the immediate post-testing may have had an impact on the 2-week retention of 
survey scores. Educational interventions, via brochures, do appear to influence beliefs and 
provide knowledge. The results of this pilot study should encourage further studies to test the 
impact of evidence-based educational information on exercising while pregnant. Thus, an 
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important future direction is to not only assess the influence of the educational information on 
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